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MATERIALS SCREENED AS ANIl-IAL SYSTEMIC INSECTICIDES 
AT KERRVILLE, TEMS, 1967-1973 

By R. 0. Drummond^ 


ABSTRACT 

This report presents the, procedures and results of tests with 474 
chemical compounds screened by the guinea pig-multiple arthropod test to 
determine their activity as systemic Insecticides against larvae of the 
black blow fly, Phormla reglna (Meigen), larvae of the screwworm, Cochliontyia 
hominlvorax (Coquerel) , larvae of the secondairy screwworm, Cochliomyla 
maeellarla (F.)» adults of the stable fly, Stomoxys calcitrans (L.), and 
nymphs of the lone star tick, Amblyomma americanum (L.), on guinea pigs 
treated orally or subcutaneously. Of the 157 systemlcally active compounds, 
128 (81 percent) were active against fly larvae, 74 (47 percent) were active 
against adult stable flies, and 95 (60 percent) were active against ticks. 
Nineteen confounds (12 percent) were systemlcally active orally, 27 (17 
percent) were active subcutaneously, and 111 (71 percent) were systemlcally 
active both orally and subcutaneously. Also, 99 compounds (63 percent) were 
systemlcally active at dosages lower than those lethal to guinea pigs, and 
58 (37 percent) were systemlcally active at dosages equal to or greater than 
those lethal to guinea pigs. 


INTRODUCTION 

In an effort to detect the systemic activity of materials administered 
to animals, a screening test, the guinea plg-multlple arthropod test, was 
established at the U.S, Livestock Insects Laboratory, Agricultural Research 
Service, U.S. Department of Agriculture, Kerrvllle, Tex., in 1953. Before 
that date, a number of materials were evaluated as systemics in both In vivo 
and in vitro tests with firet-lnstar larvae of Hypoderma lineatum (de Vlllers), 
the common cattle grub (^).^ McGregor and Bushland (22) described a test 
procedure in which guinea pigs Infested with larvae of the screwworm, 


Location and research leader, U.S. Livestock Insects Laboratory, 
Agricultural Research Service, U.S. Department of Agriculture, P.O. Box 232, 
Kerrvllle, Tex. 78028. 

^Underscored numbers In parentheses refer to items in "Literature 
Cited" preceding table 2. 
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Cochllomyla hominivorax (Coquerel), were treated subcutaneously with c^dldate 
compo ' undB T Also, techniques were developed for feeding stable flies » Stomo^ 
calcitrans (L.), and lone star ticks, Aablyomma americanum (L, ) , on guinea 
pigs treked orally or subcutaneously. Some modifications and 
standardizations in the testing procedures were reported by Drummond (^) . 
Graham (n) included the Kerrvllle testing procedure in hla description of 
techniques to detect the activity of animal systemic insecticides. In 1962, 
because of the program to eradicate screwworms from the Southwestern United 
States, it was necessary to replace screwworm larvae with larvae of the 
secondary screwworm, JC. macellaria (F.), and the black blovjf fly, Phormia 
reglna (Helgen); details of the change in technique were presented by 
Drummond (8). This technique remained unchanged until the test was 
discontinued In 1973. 

In a series of papers O, 5-11, 13-15 , 18 , 19) , the results of screening 
tests with the guinea pig-multiple arthropod model and results of secondary 
testa on cattle with 231 systemically active insecticides for the control of 
cattle grubs, Hypoderma spp., were presented. In addition, Drummond 
presented the results of screening tests with 438 compounds and with 640 
compounds. This report contains results of an additional 474 compounds 
screened by the same technique. Most of these compounds were tested during 
1968-1973, although some were tested earlier, and identification of the 
chemical structures was obtained after publication of the previous papers. 


EXPERIMENTAL PROCEDURES 

The procedures were explained briefly by Drummond (^, 8 ) and in detail 
by Graham (21) and Drummond (12) . Guinea pigs were infested with 10 starved 
nymphal lone star ticks about 48 hours before treatment. About 24 hours 
before treatment, the guinea pigs were wounded, and the wounds were Infested 
with the larvae of the screwworm, secondary screwworm, or black blow fly. At 
the time of treatment, the guinea pigs were weighed and treated orally or 
subcutaneously at specific dosages of candidate chemicals, usually formulated 
M 5-percent solutions in Tween-20 (polyoxyethylene sorbltan monolaurate) , 
ae initial dosage was usually 100 milligrams per kilogram. Approximately 4 
hours after treatment, about 30 starved adult stable flies were allowed to 
engorp on the guinea pigs. The fed flies were held for 24 hours, and then 

At 24 hours after treatment, additional stable flies 
were fed on the guinea pigs, and wounds were examined for live larvae. About 
3 to 5 days after treatment, engorged nymphal ticks were collected Ld held 
for at least a month. Mortality of the ticks was determined during the 
engorging and molting periods # ^ 

i™ ^5 r!!® .rthropods or guinea pigs were killed at Initial dosage. . 

5 ”illlgraes per kilogram ete.-iere 

s^mied! “ ^ systemic activity or the guinea pigs 
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RESULTS AND DISCUSSION 


Of the 474 compounds tested, 157 (33 percent) were systemically active. 
Data from the two previous reports (4, 3^ and this report combined resulted 
in a total of 1,552 compounds tested and, of these, 420 (27 percent) were 
systemically active (table 1). 

TABLE 1. — Spectrum of activity of systemically active 
compounds screened from 1953 to 1973 


Arthropod 
active against 


Fly larvae 

Fly larvae and stable fly adults........ 

Fly larvae and ticks 

Fly larvae, stable fly adults, and ticks 

Stable fly adults 

Stable fly adults and ticks 

Ticks 

Total 


No. compounds 

table 2 

Totali 

27 

109 

24 

81 

42 

60 

35 

82 

11 

46 

4 

13 

14 

29 

157 

420 


^From table 2 


plus compounds in references ^ and 3^. 


The results of tests with the 474 compounds are presented in table 2. 

The compounds are listed alphabetically by chemical nomenclature that was 
standard xmtll 1972, since the materials were received and defined under that 
nomenclature. In the index, the compounds are listed by AI3 number (formerly 
ENT number) 3 with reference to the corresponding company number and item 
number from table 2. 

Of the 157 systemically active compounds (table 1), 128 (81 percent) 
were active against fly larvae, 74 (47 percent) were active against adult 
stable flies, and 95 (60 percent) were active against ticks. As table 2 shows, 
19 compounds (12 percent) were systemically active orally, 27 (17 percent) 
were active subcutaneously, and 111 (71 percent) were systemically active both 
orally and subcutaneously. Also, 99 compounds (63 percent) were systemically 
active at dosages lower than those lethal to guinea pigs, and 58 (37 percent) 
were systemically active at dosages equal to or greater than those lethal to 
guinea pigs. 

Although the guinea pig-multiple arthropod test has been used to screen 
a large number of compounds and has detected over 400 systemically active . 
Insecticides, it has certain specific limitations with respect to the cattle- 


Numbers assigned by Agricultural Research Service to chemicals used in 
entomolo gl cal Inves t igat ions . 


3 


Hypoderma, hoat-paraeite system, which is the target of the research. None 
of the arthropods in the guinea pig-multiple arthropod test migrates through 
the animal's body and produces furuncular myiasis as cattle grubs do. Also, 
because of the external feeding of ticks and flies and the presence of open 
wounds containing fly larvae in guinea pigs, we could not administer materials 
dermally to the guinea pigs . 

As announced by Drummond et al. (17) and presented in detail by Gingrich 
et al. (2Q) , a new host-parasite system, the mouse -Guterebra test, was 
developed for screening animal systemic insecticides. In this test, white 
mice are infested nasally or orally with newly hatched larvae of Cuterebra 
fontinella , and 2 days later the mice are treated orally with candidate 
materials. Seven days after treatment, the mice are killed and examined fox 
encysted larvae by noting breathing holes or by palpation. In addition to 
oral treatments, some mice are dipped in insecticides for dermal treatments 
( 16 ) . Effective systemlcs kill larvae while they are migrating through the 
mouse's body (a situation similar to the migration of first-ins tar Hypoderma 
larvae in cattle). Because of the greater relativity (to the cattle -Hypodertna^ 
cycle) and versatility of the mouse-Cuterebra test, this test replaced the 
guinea pig-multiple arthropod test in the spring of 1973. Thus, this le the 
last report containing results of the guinea pig-multiple arthropod test. 
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TABLE 2 . Syetecdc effectiveness of 474 compomds against secondary scTewworms* black blow flies, stable flies 
and lone star ticks when administered orally ( 0 *) and subcutaneously (Sc.) to guinea pigs 
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aBLE 2^- Systemic effectiveness of 474 compounds against secondary screwworms, black blow flies, stable flies 
and lone star ticks when administered orally (0.) and subcutaneously (Sc.) to guinea pigs — Continued 
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TABLE 2. — Systemic effectiveness of 474 compototds against secondary screwMorms, black blow flies, stable flies, 

and lone star ticks when administered orally (0.) and subcutaneously (Sc.) to guinea pigs — Continued 
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TABLE 2. ^Systemlc effectiveness of 474 coBipomds against secondary screwworms> black blow flics, stable files, 
and lone star ticks when administered orally (O*) and subcutaneously (Sc*) to guinea pigs — Continued 


0) 

5 

4 J 

U 

at 

H 

i-i 

at 

o 

t 


CD 

0) 


0) 

DO 

cd 

a 

o 

o 

0 


H 


Of 

*C3 


4> 

DO 

0) 

(Q 

O 

'd 

D 

0 



H Ol 

at 4) CD 


g t|.i 

0 I a 

(» DO nH O 

O 0 vl 

to DO O *H 4J 

50^ 4 :i S 0 

pd ^ o 0 P 

a 0 ) 


■3 

o 


tn • I 

H o tn 
<4 Jas H 


0 o 


H H 

H W 

H H 

H M 

0 0 
in m 

M H 

M H 

H H 

H M 

H H 

W H 

M W 

H H 

H H 

I 

I 

I 

I 

H H 

I 

I 

H H 

H H 

H M 

H M 

I 

I 

I 

I 

I 

I 

H H 

H H 

H H 

H H 

H H 

H H 

H H 

I 

I 

I 

I 

H H 

H H 

0 0 

to in 

m m 

Cv| 

100 

50 

0 in 
in Cvt 

0 0 
m in 

» Szj 

100 

100 

55 52 ; 

100 

100 

« 

• 0 

0 w 

« 

• 0 

0 w 

• 

* O 

0 to 

• 

• u 

0 w 

• 

• 0 

0 CO 

a 

« 0 

0 CO 

* 

. u 

0 to 

• 

0 to 

• 

^ 0 
0 CO 

100 

100 

0 0 

0 0 

H H 

100 

100 

100 

100 

100 

100 

100 

100 

0 0 

0 Q 

H H 

•100 

100 

100 

100 




M 

0 

0 

cn 

0 

H 

^ si 
0 

4J 

O 3 § 

iV 
I 

•V Pl, 
* *0 
H O 

|"gS 

0 0 0 

0 M ^ 
U S M 
0 0 
O 
H 

ns 4 J 

O 0 
^ VO o 
H 0 
w 
(J 


00 

VO 

0\ 

fNr 

M 


O 

0 


I 

M 

•d 


*d U 
I 0 
CO *i 

• ® 

M 0 


I >^ 


I 

ti 

0 

^1 


I* 


H 

0 

O 

0 

O 

M 

O 


m 


u 




I 


4 J 0 
0 

3 0) 
^ 0 


u 


0 

0 

u 

0 fs 

0 

0 f? 

p 

0 1 

M 

M in 

0 

0 

H 

H cn 

•8 

•SA 


t 

rH 

I 


0 

0 

S 


& 


t 

*0 

I 

I 

Td 

I 

VO 

7 

O 

M I 
O 


I 

H 

s- 


! 

jc: 

u 


VO 


00 

vo 

<!■ 

cs 


00 

VO 


tn 

fN. 

€M 


Ov 

VO 


^1 

* 

I 

H 

h 


u 

0 

*J 



•<r 

0 

VO 

CO 

0 

Ov 

cn 

m 

in 

00 

o\ 

uo 

ro 


SJ- 



<r 



hn 



r*- 


cS 



CM 

CN 

P 

rH 

Cv| 

CO 

Mb 

m 

tN, 





rn 


12 



H 

H 

H H 

M H 

H H 

H M 

M M 

H H 

M H 

M H 

M M 

M H 

O H 













O 













H 

M 

H 

H H 

M H 

H H 

H M 

H H 

I 

I 

W H 

I 

I 

O W 

m H 

O O 











in 

CM 

in m 

H 

H 

I 

I 

H H 

H H 

M H 

H H 

I 

I 

M W 

I 

I 

o w 

O H 

m o 











m 

m 

CM m 

H 

H 

H H 

I 

I 

H H 

H H 

H M 

I 

I 

H W 

I 

I 

O H 

m H 

m m 











m 

CM 

CM CM 

in 

O 

12; o 

S o 

O O 

o in 

m m 

o in 

» Jz; 

in o 

^ J2; 

o q 

:25 jz; 

CvJ 

rM 

m 

2 

o m 

m CM 

CM 

in 


CM H 


o H 



i 

I 

1 

I 

i 

I 


« o 

• o 

• a 

• o 

• O 

• O 

• O 

• u 

« O 

« O 

• O 

• O 

O w 

o va 

O W 

O W 

O 05 

O cn 

O 05 

o w 

O W 

O W 

O W 

O 05 

o o 

o o 

O O 

o o 

O O 

O O 

O O 

o o 

O O 

o o 

O O 

o o 

o o 

o o 

O O 

o o 

O O 

o o 

m in 

o o 

O O 

o o 

P P 

P P 

H H 

H rH 

H H 

rH rH 

rH W 

H H 


t-H rH 

rH H 

rH rH 

rH H 

rH rH 



in 

CM 

in 

rH 

so 

Mf 


cn 

•n 

so 

00 

in 

m 

r> 


00 

cn 

CM 

CO 

in 

m 

o 

Ml* 

m 




C7l 

o 

SO 


o 

Os 

r*^ 

cn 

o> 

r> 


n* 


o\ 


n- 

o 

m 




CM 

CM 

CM 

CM 

CM 

CM 

CM 


CM 

CM 

CM 

N 

\o 

r>. 

00 

C\ 

Q 

rH 

CM 

cn 

Ml* 


SO 

r>^ 



r** 


OO 

CO 

00 

00 

CO 

00 

00 

00 


•9 

ii 

4H 

O 

§ 


4J 

O 

s 

o 

(U 

0) 

w 


13 



TABLE 2. Systemic effectiveness of 474 compounds against secondary scteworms, black blow flies, stable flies 

and lone star ticks ^en administered orally (O.) and subcutaneously (Sc.) to guinea pigs — Continued 
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TABLE 2. “Systemic effectiveness of 474 coix3|>ouQds against secondary scxewworms^ black blow flies, stable flies 
and lone star ticks when administered orally (0.) and subcutaneously (Sc*) to guinea pigs — Continued 
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TABLE 2 .“Systemic effectiveness of 474 compounds against secondary screwworms, black blow flies, stable flies 
and lone star ticks when administered orally (0.) and subcutaneously (Sc.) to guinea pigs-- Continued 
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179 29104 4H:“1, 3. 2-Dloxapho8phoriiio [5, 4-y pyridine, 2- lOO 0. 100 

methoay-d-methyl-, 2-siilflde 100 Sc. 50 
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TABLE 2* — Systemic effectiveness of 474 compounds against secondary screwworms > black blow flies ^ stable flies 

and lone star ticks when adininiatercd orally (0.) and stibcutaneously (Sc.) to guinea pigs — Continued 
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TABLE 2, Systemic effectiveness of 474 confounds against secondary screwworms, black blow files » stable flies 
an lone star ticks when administered orally (0.) and subcutaneously (Sc.) to guinea pigs — Continued 

(N, no dosage was lethal; I, no dosage was systemically active] 
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T^LE 2.--SystciBic effectiveness of 474 compomds egalnst secondary screwworms, black blow flies, stable flies 
and lone star ticks when administered orally (0.) and subcntaneotisly (Sc.) to guinea pigs — Continued 
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TABLE 2. Sys^eralc effediveness of 474 confounds against secondary screwworms, black blow files, stable f! 
and lone star ticks when administered orally (0.) and subcutaneously (Sc.) to guinea pigs — Continued 

[N, no dosage was lethal; I, no dosage was systemically active] 
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TABLE 2. Systemic effectiveness of 474 compounds against secondary screwMorms, black blow flles» stable flies 
and lone star ticks vhsn administered orally (0.) and subcutaneously (Sc.) to guinea pigs— Continued 

[N, no dosage was lethal; I, no dosage was systemlcally active] 
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AI3 No. 


Item 

AI3 No. 


Item 

(AI3- ) 

Company No. 

No. 

(AI3- ) 

Company No. 

No. 

16742 

S.C. Johnson 3207-R~17 

7 

27391 

Monsanto CP-51543 

164 

23122 

Hoffmann La Roche 


27394 

Sandoz S-6538 

396 


R02-8021 

65 

27397 

Stauffer R-11782 

110 

23395 

Merck L-485, 719-0-9 

428 

27399 

BAY 69588 

278 

24864 

PCRB RED 1-90 

44 

27400 

Air Products AP-20 

244 

25822 

Hooker HRS-1296 

331 

27401 

Air Products AP-27 

245 

25872 

Hercules 7845-C 

342 

27405 

Hercules 13462 

338 

25918 

Hercules 10016 

116 

27411 

du Pont 1642 

15 

25935 

Hercules 7224 

139 

27412 

Esso ER 2430 

345 

25938 

Hercules 7347 

326 

27413 

Esso ER 2431 

356 

25943 

Hercules 7741 

319 

27414 

Esso ER 2432 

330 

25954 

Hercules 8414 

157 

27416 

Esso ER 2434 

394 

25955 

Hercules 8490 

84 

27422 

Esso ER 2440 

346 

27048 

PCRB PS I-IOO-H 

210 

27424 

Esso ER 2442 

316 

27111 

Rhodia EP-11807 

339 

27428 

Pennwalt TD-5032 

444 

27161 

American Cyanamld 


27429 

Pennvmlt TD-5063 

156 


E.I. 43913 

416 

27431 

Merck L-592, 807-0-3 

194 

27173 

Hooker HRS-1667 

120 

27432 

Merck L-5 85, 851-0-3 

133 

27215 

Thompaon-Hayward TH-113M 

66 

27440 

Merck L-551, 303-0-3 

134 

27226 

Ayers t AY-23595 

448 

27441 

Merck L-546, 104-0-3 

135 

27236 

Hooker HRS-1671 

206 

27444 

Shell SD 15134 

363 

27237 

Hooker HRS -169 4 

207 

27451 

Shell SD 14045 

155 

27244 

Union Carbide UC-19786 

136 

27453 

CELA K-159 

275 

27279 

Uniroyal UNI-D426 

453 

27454 

Hercules 9418 

126 

27280 

Unlroyal UNI-C935 

450 

27455 

Hercules 9427 

76 

27301 

Union Carbide UC-22878 

209 

27456 

Hercules 16805 

72 

27304 

Union Carbide UC-23746 

162 

27457 

Hercules 16806 

69 

27305 

Union Carbide UC-25074S 

97 

27458 

Hercules 17643 

125 

27316 

Monsanto CP-18978 

322 

27459 

Hercules 17645 

75 

27323 

BAY 58733 

20 

27460 

Hercules 17200 

90 

27331 

Hooker HRS -1879 

366 

27462 

Ansul AN-53782 

163 

27334 

Hercules 9007 

70 

27463 

Upjohn U-24,310 

246 

27346 

Monsanto CP-49674 

337 

27468 

BAY 78537 

68 

27347 

Hercules 11771-C 

122 

27471 

BAY 80833 

277 

27348 

Hercules 14469 

86 

27474 

Penick SBP-1382 

167 

27349 

Monsanto CP-48985 

63 

27475 

BAY 62862 

92 

27357 

CIBA C-768 

310 

27476 

Stauffer R-14016 

447 

27358 

CIBA C-776 

309 

27480 

Stauffer R-10534 

105 

27360 

CIBA C-2428 

336 

27481 

Stauffer R-11520 

112 

27361 

Stauffer R-10414 

259 

27482 

Stauffer R-5910 

358 

27362 

Stauffer R-11163 

91 

27483 

Shell SD 15465 

154 

27370 

Stauffer R-8963 

332 

27486 

Thomps on-Hayward 


27371 

Stauffer R-11898 

397 


TH-397-1 

96 

27378 

Velslcol VCS 506 

279 

27490 

Shell SD 15568 

300 

27384 

Mobil MC 1175 

117 

27497 

Mobil MC 1937 

56 

27388 

du Pont 1804 

103 

27500 

Chevron RE-9885 

301 

27389 

du Pont 1519 

100 

27506 

Stauffer R-14487 

386 
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Company No« 
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Company No. 
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27507 

Stauffer R-14488 

381 

27614 

Hercules 17409 

341 

27508 

Stauffer R- 1449 3 

383 

27615 

Hercules 17413 

340 

27509 

Stauffer R“15552-A 

13 

27616 

Hercules 17884 

408 

27519 

Shell SD 16898 

18 

27617 

Herciiles 18164 

407 

27520 

Dc^co 214 

415 

27618 

Hercules 18526 

405 

27521 

Dowco 217 

315 

27624 

CIBA C-13963 

81 

27524 

BAY 85032 

99 

27625 

CIBA C-2307 

312 

27525 

Thompson-Hayward TH-7465 

456 

27626 

BAY 88991 

308 

27528 

Reynolds SAA-6-A 

436 

27627 

BAY 89504 

248 

27529 

Reynolds SAA-14“G 

419 

27628 

Pechiney-Progil 


27530 

Reynolds SAA-21~G 

174 


LS 65-821 

286 

27531 

Reynolds SAA-23—G 

173 

27629 

Pechiney-Progil 


27532 

Reynolds SAA-26~G 

172 


LS 67-559 

287 

27533 

Reynolds SAA-28— A 

423 

27630 

Stauffer R-13293 

108 

27534 

Reynolds SM-2‘-G 

451 i 

27632 

Stauffer R-15792 

257 

27535 

Reynolds SM-4-G 

243 

27633 

BAY 86256 

34 

27537 

Reynolds SM-IO-G 

204 

27634 

CELA K-673 

276 

27538 

Reynolds SM-ll-G 

202 

27635 

CELA S-2957 

369 

27539 

Reynolds SH-32-A 

203 

27636 

Stauffer R-17335 

129 

27540 

Reynolds SM-50-A 

161 

27637 

Stauffer R-12466 

107 

27541 

Reynolds SAA--74*-A 

420 

27638 

Stauffer R-12783 

104 

27542 

Stauffer R-14805 

379 

27639 

Stauffer R-13580 

109 

27543 

Stauffer R-14855 

377 

27640 

Stauffer R-14327 

106 

27544 

Stauffer R-15201 

390 

27641 

Stauffer R-16374 

251 

27545 

Velaicol PCS 1301 

30 

27645 

Upjohn U-25,322 

61 

27546 

Velaicol PCS 1302 

29 

27646 

Upjohn U- 2 7, 415 

62 

27549 

Stauffer R-15022 

270 

27647 

Stauffer R-15996 

387 

27558 

Dowco 177 

297 

27648 

Stauffer R-14789 

380 

27562 

American Cyanamld 
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International Minerals 
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321 


& Chemical 48003 

93 

27571 

Upjohn U-26,549 

431 

27650 

Hercules 16434 

320 

•27572 

BAY 68138 

284 

27651 

Hercules 18290 

391 

27573 

Diamond Shamrock 


27652 

Hercules 18009 

334 


"Cartap" 

128 

27653 

Hercules 18010 

333 

27575 

BAY 53744 

267 

27654 

Stauffer R-15018 

378 

27576 

BAY 64054 

298 

27656 

Sandoz 6607 

285 

27577 

Thompson-Hayward 


27657 

Stauffer R-13906 

113 


TH~427-1 

373 

27658 

BAY 91273 

441 

27578 

BAY 70926 

293 

27659 

BAY 93820 

442 

27579 

BAY 74747 

294 

27660 

3M MBR 5667 

183 

27580 

BAY 75752 

295 

27661 

Chemagro 7375 

264 

27605 

Gelgy GS-19849 

47 

27662 

Niagara NIA 18739 

168 

27607 

BAY 75546 

360 

27664 

Stauffer R-15206 

384 

27608 

BAY 79845 

364 

27665 

Stauffer R-16745 

382 

27609 

Hotll MC 2951 

399 

27666 

Stauffer R-15644 

269 

27610 

tiobll MC 2572 

311 

27695 

Flsons NC 6897 

115 

27611 

Mobil MC 2702 

313 

27698 

Plant Protection PP 211 

371 

27612 

Mobil MC 2680 

306 

27699 

Plant Protection PP 511 

372 

27613 

Shell SD 17250 

19 
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AI3 No. 


Item 

(AI3- ) 

Company No. 

No. 

27701 

CIBA C-17018 



(Ciba-Geigy CGA-13608) 

118 

27702 

CIBA C-17475 

102 

27703 

CIBA C-17551 

101 

27704-X 

Chevron RE-11775 

123 

27706 

Hercules 18676 

85 

27707 

Gelgy GS-13006 

327 

27720 

Stauffer R-15396 

385 

27721 

Diamond Shamrock 



DS-12581 

10 

27722 

Diamond Shamrock 



DS-12580 

9 

nm 

Pennwalt TD-8550 

88 

nm 

Shell SD 16961 

111 

27728 

Chemagro 5727 

188 

nm 

Chemagro 5777 

253 

27730 

Chemagro 7290 

254 

27731 

Chemagro 8096 

291 

nm 

Chemagro 8189 

290 

nm 

Diamond Shamrock 



DS-13182 

457 

nm-x 

Thomps on-Hayward 



TH-459-I 

82 

27735 

Air Products AP~10045 



(Lilly EL-411) 

329 

11 m 

Air Products AP-36945 



(Lilly No.) 

324 

27738 

Shell SD 14114 

180 

27739 

Shell SD 14328 

443 

27740 

Mobil MC 3427 

144 

nilil 

Mobil MC 3470 

305 

niki 

Mobil MC 3515 

304 

nikz 

Mobil MC 3815 

303 

nikk 

Mobil MC 4044 

314 

27745 

BAY 82231 

402 

nik(i 

BAY 85950 

401 

niki 

BAY 85194 

256 

27748 

BAY 92114 

440 

27750 

Upjohn U-31,751 

71 

27752 

Sandoz 52,092 

150 

nm 

Sandoz 52,097 

149 

nm 

Sandoz 52,114 

147 

nm 

Sandoz 52,117 

153 

nm 

Sandoz 52,118 

146 

27759-X 

Esso ER-6622 

355 

27760 

Esso ER-6624 

350 


Esso ER-8699 

349 


Esso ER-8700 

354 


Hoechst HOE 2960 

395 


AI3 No. 
(AI3- ) 

Company 

No. 


Item 

No. 

27768 

Monsanto MON 

808 


323 

27769 

Upjohn U- 34, 013 


398 

27770 

Velsicol PCS 

1475 


33 

27771 

Velsicol PCS 

1574 


46 

27772 

Velsicol RCS 

1633 


77 

27773 

Velsicol RCS 

1712 


464 

27774 

Velsicol RCS 

1718 


55 

27775 

Velsicol RCS 

1725 


78 

27776 

Velsicol RCS 

1740 


53 

27777 

Velsicol RCS 

1744 


462 

27778 

Velsicol RCS 

1758 


28 

27779 

Velsicol RCS 

1770 


435 

27780 

Velsicol RCS 

1772 


26 

27781 

Velsicol RCS 

1779 


196 

27782 

Velsicol RCS 

1799 


159 

27783 

Velsicol RCS 

1817 


73 

27784 

Velsicol RCS 

1818 


175 

27785 

Velsicol RCS 

1819 


433 

27786 

Velsicol RCS 

1821 


45 

27787 

Velsicol RCS 

1822 


54 

27788 

Velsicol RCS 

1824 


463 

27789 

Velsicol RCS 

1825 


461 

27790 

Velsicol RCS 

1831 


74 

27791 

Velsicol RCS 

1847 


158 

27792 

Velsicol RCS 

1848 


27 

27793 

Velsicol RCS 

1849 


25 

27794 

Velsicol RCS 

1872 


434 

27795 

Velsicol RCS 

1888 


143 

27796 

Velsicol RCS 

1893 


432 

27797 

Velsicol RCS 

1894 


14 

27798 

Stauffer R-19641 


343 

27799 

Procter & Gamble PG 

131 

445 

27804 

Esso ER-8687 



406 

27805 

Esso ER-8989 



404 

27806 

Esso ER-9007 



348 

27807 

Esso ER-9198 



352 

27808 

Esso ER-9362 



351 

27809 

Procter & Gamble PG 

132 

169 

27810 

Plant Prot. PP 156 


181 

27812 

Esso ER-8821 



375 

27813 

Esso ER-9403 



409 

27814 

Esso ER-9404 



12 

27815 

Esso ER-9433 



403 

27820 

Rohm & Haas RH-412 


400 

27822 

Chevron RE -12, 420 


292 

27823 

Chevron RB-13,913 


299 

27824 

Monsanto MON-856 


201 

27825 

BAY 85699 



249 

27826 

BAY HOX 1980 



361 
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HSBC liK-yyju 

IX 

27836 

Esso ER-9281 

325 

27837 

Esso ER-9669 

353 

27838 

Chemagro 8556 

262 

27839 

Chetnagro 8807 

263 

27840 

Mobil MG 4158 

307 

27841 

BAY 88941 

393 

27845 

BAY HOX 2052 

359 

27846 

International Minerals 



& Chemical 3957 

205 

27848 

Esso ER-9603 

347 

27850 

Monsanto MON-768 

59 

27851 

Diamond Shamrock 



DS-15647 

64 

27852 

Uniroyal UNI-D239 

452 

27853 

Uniroyal UNI-D459 

454 

27855 

Uniroyal UNI-D048 

449 

27856 

Stauffer R-16876 

141 

27857 

Stauffer R- 19 738 

260 

27859 

Stauffer R-20620 

271 

27860 

Stauffer R-20621 

268 

27861 

Stauffer R-20624 

261 

27871 

BAY 93220 

192 

27872 

Velslcol RCS 1855 

252 

27900 

Ansul AN-57000 

374 

27901 

Ansul AN-57605 

357 

27905 

Pennwalt TD-1771 

21 

27906 

Fennwalt TD-5056 

60 

27907 

Mobil MG 5664 

98 

27908 

CELA S-2956 

370 

27909 

Gulf S -18219 

200 

27910 

Gulf S -15126 

199 

27911 

Stauffer R-19668 

328 

27912 

Stauffer R-20625 

273 

27913 

Stauffer R-20873 

272 

27914 

Sandoz SAN-52-135 

288 

27915 

Monsanto MON 720 

186 

27916 

Shell SD 23687 

265 

27917 

Shell SD 26890 

121 

27918 

Squibb SQ 18,506 

217 

27919 

CIBA C-18244 

266 

27941 

CELA K-357 

145 

27942 

Ansul AN 2189 

132 

27944 

M. G. King 

l-trans-dimethrin 

170 

27945 

Stauffer R-22607 

152 

27946 

Stauffer R-23090 

258 

27947 

Stauffer R-23680 

41 

27948 

Stauffer R-24413 

255 



upjonn 

xoz 

27950 

Ansul AN-57003 

388 

27953 

Eli Lilly EL-473 

50 

27954 

Hercules 16801 

89 

27955 

Hercules 18777 

87 

27956 

Hercules 20656 

335 

27957 

Ansul AN-2507 

438 

27958 

Ho f f raann -LaRo che 



RO 3-5571 

171 

27967 

Upjohn U-36,059 

474 

27968-X 

Upjohn U-38,117 

67 

27969 

CIBA C-20132 

119 

27975-X 

Upjohn U-38,099 

124 

ime 

Shell SD 21427 

142 

27977 

Velslcol RCS 1761 

16 

27978 

Velslcol RCS 2087 

17 

27979 

Velslcol HCS 3500 

283 

27980 

Velslcol HCS 3507 

344 

27981 

BAY KUE 2302 

79 

27982 

BAY KUE 2327 

127 

27984-X 

Wyandotte BAS-2350-I 

95 

27985 

Niagara NIA 24110 

165 

27987 

Niagara NIA 26021 

166 

27989 

Sandoz SAN I 52,139 

148 

27990 

Cooper 11Z70 

427 

27991 

Union Carbide UC 41305 

426 

27992 

Stauffer R-17767 

296 

27993 

Stauffer R- 24 711 

151 

27994 

Ansul AN-2514 

247 

27995 

Hercules 24108 

130 

27996 

Hercules 24734 

131 

28012-X 

Armour ARD-801 

22 

28019 -X 

Armour ARD-808 

23 

28020-X 

Armour AKD-809 

24 

28563 

Johnson 2134-R-123-4 

424 

28564 

Johnson 2134-R-133-3 

425 

28565 

Johnson 2134-R-143-3 

421 

28800 

Johnson 2650-R-54 

417 

28801 

Johnson 2650-R-57 

418 

28864 

Johnson 2650-R-37 

242 

28865 

Johnson 2650-R-68 

455 

28866 

Johnson 2650-R-75 

241 

28867 

Johnson 2650-R-31 

234 

28868 

Johnson 2650-R-65 

236 

28869 

Johnson 2650-R-35 

240 

28870 

Johnson 2650-R-21 

437 

28874 

Johnson 2650-R-90 

239 

28875 

Johnson 2650-R-92 

238 

28876 

Johnson 2650-R-93 

216 
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AI3 No. 


Item 

(AI3- ) 

Company No. 

No. 

28877 

Johnson 2650~R-97 

221 

28878 

Johnson 2650~R-104 

237 

28926 

Johnson 2650~R-112 

230 

28927 

Johnson 2650~R-115 

228 

28928 

Johnson 2650--R-121 

235 

28929 

Johnson 2650~R''124 

233 

28930 

Johnson 2650-R-129 

215 

28948 

Johnson 2650~R-136 

225 

28949 

Johnson 2615~R-146 

220 

28950 

Johnson 2785~R-43 

458 

28951 

Johnson 2815~R-3 

219 

28952 

Johnson 2815-R-5 

224 

28953 

Johnson 2815-R~13 

218 

28954 

Johnson 2815-R-15 

223 

28962 

Johnson 2785-R-59 

35 

28963 

Johnson. 2785-R-69 

227 

28964 

Johnson 2815-R-25 

222 

28965 

Johnson 2815-R-29 

226 

28966 

Johnson 2815-R-32 

2 

28967 

Johnson 2815-R~42 

5 

28968 

Johnson 2815-R-46 

3 

28969 

Johnson 2815-R-49 

4 

28970 

Johnson 2815-R-53 

8 

28971 

Johnson 2815-R''56 

39 

28972 

Johnson 2815-R-59 

37 

28973 

Johnson 2815-R-63 

36 

29005 

Chevron XE-274 

190 

29006 

BAY HOX 1619 

178 

29007 

BAY HOX 1901 

114 

29008-X 

Sandoz SAN I 52,129 

365 

29009 

Sandoz SAN I 132-247 

289 

29010 

BAY Vd 4326 

52 

29011 

PPG-140 

137 

29019 

Upjohn U-29,124 

465 

29020 

Merck MIC-990 

439 

29033 

Mobil MC-6921 

57 

29035 

Gulf S-.15053-B 

94 

29036 

Shell SD 27426 

80 

29037 

Shall SD 28071 

413 

29038 

Shell SD 22639 

362 

29040 

Shell SD 33255 

414 

29041 

Stauffer R-22500 

282 

29042 

Stauffer R-26374 

392 

29043 

Stauffer R-26375 

411 

29046 

Stauffer R-28585 

191 

29047 

Stauffer R-28627 

446 

29048 

Ell Lilly L-5 

51 

29049 

Ell Lilly L-9 

48 

29055 

Shell SD 32963 

49 


AI3 Ho. 
(AI3- ) 

Company Mo. 

Item 

No. 

29060 

Shell SD 8713 

302 

29061 

Pepro LS 68-1323 

280 

29081 

Hoechst EI-71-0518 

318 

29082 

Hoechst H-71-0608 

317 

29083 

Hoechst H-72-5757 

367 

29093 

Stauffer R-21279 

281 

29094 

Stauffer R-17543 

250 

29095 

CELAMERCK CM-IT 8737 

376 

29096 

CELAMSRCK CM-IT 8986 

389 

29098 

CELAMERCK CM-S 4781 

274 

29099 

CELAMERCK Ctt-S 4506 

368 

29101 

BAY LOW 6599 

412 

29102 

BAY SKA 7660 

410 

29104-X 

Pepro LS 71.187 

179 

61979 

PCRB AD-6 -86 ~B 

198 

70035 

Pfizer IjM-62158 

211 

70052 

Hercules 11772 

138 

70053 

Hercules 12693 

83 

70054 

Hercules 11839 

140 

70056 

Pfizer LM-62587 

193 

70057 

Pfizer LM-62558 

208 

70058 

Pfizer LM-62487 

213 

70059 

Pfizer LM 14-62 

197 

70078 

Johnson 2815-R-96 

42 

70079 

Johnson 2815-R-99 

460 

70080 

Johnson 2 815 -R- 10 2 

32 

70081 

Johnson 2914-R~8 

31 

70082 

Johnson 2914 -R-13 

43 

70083 

Johnson 2932-R-4 

187 

70084 

Johnson 29 32 -R- 7-3 

459 

70085 

Johnson 2932-R-9-3 

38 

70086 

Johnson 2932-R-10-3 

40 

70087 

Johnson 2932-R-17~3 

160 

70088 

Johnson 2932-R-18 

189 

70138 

Johnson 2932-R~70-4 

229 

70139 

Johnson 2932-R-72-4 

232 

70140 

Johnson 2932-R-74~3 

231 

70141 

Johnson 2932-R-76-3 

6 

70150 

BAY 74774 

195 

70151 

BAY 79062 

472 

70152 

BAY 79S04 

473 

70179 

Glidden-Durkee B-127-68 

471 

70180 

Glidden-Durkee B-136-68 

468 

70181 

Glldden-Durkea B~l40-68 

176 

70182-X 

Glidden-Durkee B-144-68 

467 

70280 

Glidden-Durkee A-3-68 

469 

70281 

Glidden-Durkee A-23-68 

470 

70282 

Glidden-Durkee A-95-68 

422 

70283 

Glidden-Durkee B-137-68 

177 
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AI3 No. Item 


(AI3- ) 

Company No. 

No. 

70322 

Johnson 3207-R-33 

1 

70348 

Hof fmann^-LaRoche 



RO 6-8415 

185 

70349 

Hoffmann-LaRoche 



RO 8-3627 

58 

70350 

Hof f mann-IiaRoche 



RO 8-4314 

184 

70351 

Hof f niann-LaRoche 



RO 8-5496 

214 

70446 

Glidden GD-471 

429 

70447 

Glidden GD-256 

466 

70484-X 

Thompson-Hayward TH-7501 

212 

70515 

Glldden-Durkee GD-880 

430 


AI3 No. 

iAI3r.l 


Company No. 


Item 

No. 
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